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SATO HIROAKI; 

C22C 38/00 C21D 8/12 C21D 9/46 C22C 38/42 H01F 1/16 

NONORIENTED SILICON STEEL SHEET FOR MAGNET-EMBEDDED-TYPE MOTOR. 
AND ITS MANUFACTURING METHOD 

PROBLEM TO BE SOLVED: To provide a nonorlented silicon steel sheet In which a 
problem of positive utilization of scrap iron required from the standpoint of global 
environmental problem is solved and also problems of rigidity, punchability, magnetic 
properties, etc., of nonoriented silicon steel sheet as intrinsic problems of a rotor of a 
magnet-embedded-type motor are solved, and its manufacturing method. 

SOLUTION: The nonoriented silicon steel sheet for a magnet-emedded-type motor has a 
composition consisting of, by weight, <0.005%; C, 1.6-2.8% Si, <0.5% Mn, <0.05% P. 
<0.002% S, 1-4% Al, ^0.004% N, 0.05-0.7% Cu, 0.01-0.2% Ni, 0.01-0.2% Cr, 
0.003-0.1% Sn and the balance essentially iron and also has 80-170 ^im grain size, <0.5 
jim thicl<ness of internal oxidized layer, and (260 to 370) N/mm2 yield point strength. This 
steel sheet is manufactured by subjecting a hot rolled plate to annealing, to cold rolling, 
and then to annealing. 
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ixm:2izm^fz. m&(7)^m^^B^&it, t>-riit,i 

5 0—1 5 5 UTnX'$>r>tz^ 
[0037] 
[^2] 



BEST AVAILABLE COPY 



B. 2 



J(6) 0 0 1 - 1 72 7^|j|^(P20 0 1 - 1 7 2 7 5 2A) 



Ha 


Si 
wt X 


AI 

X 






VP 


7711 


irio/400 


ft ^ 


® 


1.8 


1.8 


450 


0.01 


320 


45 


13.8 


w h9 OT 




1.8 


1.8 


590 


0.28 


320 


43 


14 n 


S Bri 41 

?c w 


® 


X.8 


1.8 


680 


0.47 


320 


40 






(3) 


1.8 


1.8 


740 




320 


35 


14.8 


*-Xi ySL t/^ 


® 


K8 


1.8 


920 




320 


21 


15.9 






2.6 


1.8 


600 


0.31 


350 


36 


11.2 




(2> 


2.8 


1.8 


600 


0.31 


360 


34 


10.9 


Jtmm 


(a) 


S,0 


1.8 


300 


0.02 




27 


9.7 




® 


3L0 


1.8 


600 


0.62 


sm 


14 


U.8 






1.8 


^1.8 


590 


0.11 


320 


45 


13.9 






..8| 


1.8 


920 

... 


0.39 


320 


42 


13.9 





[0038] m2^z^.-tx 0 iz. rtSPK-ftJi. 

^ X «y L^iJ^s. ;^ 5 T'jK^J" |3I— Tib -5 ^ . No. 10 
t 1 1 Cu , Sn. N i . C r Sr-t-i^t^^^J-i^ 

*«^iiNo. 2t 1 Oi:£Olt!KT\ S/i^S^o. 5t 1 1 

^SrGD S^i:'-CX>'N""/ ^- t^:*i^>i)IS-r-l. i: . C 
u, Sn. Ni. Cr55:i:{4aJitCii'fl:^l>iSr&]*^i)-S. 

[00 3 93 (^*fefia|3 ) M»%T\ 0. 0 03 5% 
C. 2. 2%Si, 0. lS%Mn. 0. 0 1%P. 
0. 0035%S. 2. 1%A1. 0. 0015%N. 
0. 003%Nb. 0. 5%Cu. 0. 08%Sn. 
0. OS%Ni. 0. ll%Cr. 0. 002%O. 
0. 001%Ti. 0. 002%Mo. 0. 001% 
V. 0. 0001%B. 0. 0 0 02%SbS-i-tfX^ 



mo5 0x:xiimLXi}^ii>. 2.-5mm(rfm&a>{ 

fV^^Lfz. dO'^X'B 5 orx 1 O^jOimM^m^i 
ScOiat-^^KLTl 0#^O3 0%H2 +7 0%N 

[0040] :Lcr,mummt:m&Ltzt^^. V^-rixt 

l^lSCK-fkiKi^ 0. 2fxmW-X'h^tz. <^V">T'XT^:? 

)^ia-n\^t^titmMco-)j]^\.zm^^L. Tim* 
mtt/^ms^^ ■ mmffm.ntf^n(i>tifz. 

[004 13 
[^3] 



1 ^11 

1 Nil 


1 i^ir^igj^ 
1 




<. «n I r c 

yp 


- *r1 ^ — TL 
tfiO/400 

•/kg 






820 


M 




16.3 


itnm 


® 


930 




362 


14.1 




® 


950 


87 


361 


13.2 




® 


1050 


128 


360 


12.9 






1080 


160 


358 


12.8 




(S) 


1100 




358 


13.5 




® 


1150 


m 


357 


15.9 





isoociu: 4JH_ 



_l!UU11/a7B2A_l_> 



BEST AVAIUBLE COPY 



